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Thai Language for Communication
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Principles of using Thai language to develop creativity in learners of the 21 century,
communication skills: listening, speaking, reading, and writing, using of Thai language to present academic
research and studies in various types of media.
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English for Study Skills Development
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Enhancement reading strategies previewing, predicting, skimming, and scanning;
enrichment of essential reading skills and vocabulary acquisition strategies: identifying main ideas and details
in paragraphs, identifying patterns of organization, making inferences, guessing word meanings from context,
word formation; categorizing information; reading critically and effectively; development of study skills for
further studies note taking, annotating texts, summarizing and paraphrasing.

0010203 mmé’anqwﬁ'm%’upjﬁauiuﬂmsswﬁ 21 3(3-0-6)

English for 21°* Century Learners
WUIANTIaUENTARaINWISINg weevinueila wa 811 1Weu Tuaniunisalnig 9 lu
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AN EAUNIIHAIUIINYEAMTUARITIUN 21

Development of four fundamental English skills: listening, speaking, reading and writing to
increase communicative competence through formal and informal English expressions frequently used in
everyday situations. Emphasis on accuracy, fluency, appropriateness. Integration of 21 century skills with
communicative competence development: self-directed learning skills, collaboration skills, critical thinking
skills, cultural awareness, creativity, Information sharing and decision making skills needed for 21% century leamers

using communicative activities and innovative materials.




1.1.2) nguiauIAMadunyed 8 wleNA
0020110 ANITIVRITIN 2(1-2-3)

The Truths of Life
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Meaning and nature of life developing, life skills through science, religion and philosophy,
objectives of life, quality of life development, solving life problems, life skills for peace, suidelines for
applying life skill.
0020111 qunssnmaazIausssuing 2(1-2-3)

Aesthetic and Thai Culture

ﬂ’]’i%’Ufﬂ’J’lmmuﬁuaaﬁiimﬁa ﬂ’l'iﬂ%ﬁﬂaiiﬁﬁ’mﬁaﬂﬂiimmmywé ade AruAssTlud
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ey fwivumsuasunlas uasmsiiduiinesnedirgaludsa

Perception of beauty in nature, human’s creation of art, beliefs, faithfulness in nation,
religion and majesty King, Thai culture and society based on perception of sight, sound and movement,
creative expression of Thai culture for the development of the body, emotions, social skills and intellect,
enhancement of ethics and morality, volunteering spirit, knowledge searching, and creativity, art and culture

understanding of oneself and others, adjustment to changes and peaceful living in society.
0020112 anudulne R wazAanIngEIIY 2(1-2-3)

Thainess, Way of Life and The King’s Philosophy
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History of Thailand, characteristic of Thai living, Thai culture, Thai tradition and local
wisdom, Thainess, awareness of being Thai and Thai patriotism realization, volunteering spirit in Thai
society, participating in activities of volunteering spirit and public benefit, knowledge of The King’s
philosophy and practicing along The King's philosophy for self-development.
0020113 nunngnazaNUdunaiion 2(1-2-3)

Laws and Good Citizenship
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Laws related daily life, rights and duties of Thai citizen, social rights, economic rights,
cultural rights and political rights. Thai governance, democracy, political institutions, political

development and political participation.

1.1.3) nguInendans walulad wazuinnssy 3 wgfin
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Smart Thinking with Sciences
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Scientific principle and human thinking process, scientific thinking process,
mathematical in daily life, problem solving and decision making through systematic and creative
thinkinsg.
0030109 nseenmasneuaziniinaguan 1(0-2-1)

Sports and Exercises for Health
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Definitions, objectives and benefits of exercises and sports; principles and step of exercise
for health; exercises for improving physical performances; physical activity and sport selecting related
gender and age; exercise practices and sport equipment proper usage; exercise practices in fitness center,
physical fitness test and assessment.

1.1.4) NHUENINYINITUASAITIANTT 4 venn
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Awareness and Adaptation in Disruptive World
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Perception, understanding and awareness of the current disruptive in dimensions
of society, economics, politics, environment, information technology and innovation, social effects,
political effects, economics effects, environmental effects, the use of information technology and

innovation. Adaptation for effective problem solving in new normal toward disruptive society.
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0040102 DIANTUNIAINGY 2(1-2-3)

Happy Organization
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VAINNATEY AUNNILLAZANNAIAVBIDIANTUIIAIINEY F9INNTIUIN NM3UsEENAldInInenTeuan
Wil uas9mNgy Msvinueg1silianugy msildusidlunisasneednsuiennugy

Definitions and types of organization, organizational environment, multi- cultural
diversity in organization, definitions and importance of happy workplace, positive psychology applying

for creative happy workplace, and participation in creating a happy organization.

1.2) ngudvuden ensulitesni 6 wienn
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Chinese Language for Communication
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Basic Chinese language vocabularies, phrases and sentences in daily
conversation; Chinese phonetics (Pinyin) and pronunciation; practicing Chinese communication
in various situations.
0010402 awdiduiienisdoss 3(3-0-6)

Japanese Language for Communication

Adwdi 28 uazUseloanwguedisitedmiunmsaunnluiinuszdiiu dndnvs
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Basic Japanese language vocabularies, phrases and sentences in daily conversation;
Japanese phonetics and pronunciation; practicing Japanese communication in various situations.
0010502 mmumgtﬁamiﬁams 3(3-0-6)

Malayan Language for Communication

AdnY 98 wazUsgloanwiuangegrsdgdmiunisaununludinusydniu dndnwiniw
umguazmaaamﬁm mi?]ﬂﬁm%m3?1'6aﬁiﬂ’lwma’lqiuaa’lumiaic&hﬂ 9

Basic Malayan language vocabularies, phrases and sentences in daily conversation;

Malayan phonetics and pronunciation; practicing Malayan communication in various situations.
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Citizenship Education, Good Governance and Corruption
Prevention
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Definition and importance of citizenship , roles, principles, virtue, morality in social
dimensions, religion, philosophy, citizenship in the globalization, meaning, characteristics, concepts, theories,
management, good governance creating public consciousness, volunteering, corruption prevention,
measurement and assessment good governance of organization.
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Information for Learning
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Definition and importance of information literacy, processes development of
information literacy skill, needs of using information, selecting of sources of information, information
searching, evaluation of information values, information analysis and synthesis, extracting of
knowledge, writing reference and presentation in academic article.

0020116 unaseudeasneassn 2(1-2-3)

Creative Learning Spaces
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Definition and importance of learning space, using creative learning space for lifelong
learning, meaning, scope and importance of creative learning spaces, category of creative learning
spaces, collection, services and access of creative learning spaces.
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Meditation for Life Development
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Definitions, objectives, methods, and the beginning of meditation; the nature of reciting and
meditation, benefits of meditation, appearance of anti-meditation; the way to apply meditation to daily life,
meditation as related to education and operation; the nature, process, property, and benefits of absorption
(Jhana) and insight (Nyana); fundamental knowledge about introspection (Vipassana); differences between
tranquility ( Samatha) and introspection, layout of tranquility and introspection; world community and
introspection.
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Earth, Environment, Humans and Changes
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Structure and composition of earth, global change, natural disasters, natural
resources and the environment, environmental management and sustainable development, human
adaptation to natural disasters and environmental changes, The application of geo-informatics for
environmental and disaster management.

0020119 WAIUNAVTTINIIN 2(1-2-3)

Miraculous Power of Mind

v

USINYNITAINEIMTN SIUTINTYARALITEUTUTINGNTAINAIANN o MARINTRUYLE
= U oa v & A v o a s v aa o a4 A
nsEnnaadasing q Wdunusednddanunseuiun1smaingimansaniessuuadnaansaung \n3edle
WeAERSTAUAYUNITIANS RN LA TUNVD I WE

Psychological phenomena in science and Buddhism, methods of training psychic
powers in various ways, measuring the Aura energy in the human body, psychic benefits in daily life,
scientific equipment supporting power of mind assessment.

0020120 NN luANUTARGIRIBFURTD 2(1-2-3)

Conflict Resolution through Peaceful Means

wnAnkarnguiaudauds dufinm FuAIE nstlestuanudaudefisunss Mg
Audands uazanuuusslussiuyana yawl wazsenialssme uumsduiislumsuitiymfinnay
IR

Concept and theory of conflict, peace, violent conflict prevention, conflict and violence
analysis in personal, community and international levels, model of peaceful means in solving peace-

threatening problem.
0020121 AN w9 wazn1sidiusanlun1swauniaenu 2(1-2-3)

Rights, Duties, and Participatory in Local Development
USun Luafanefuandiasniiy n1sillesikagn1sunasoshuuilaiusiun ans win
WauIN1sN1sUnAsewiasiulneg giJLLU‘Um%u’%mmazmﬁ@aﬂﬁmiﬂﬂﬂi@ﬂﬁ'auﬁmﬁu Jaymuazauassa

LUINLA bkaERAN1IwlLNsUNATRINBID UlNe
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Philosophy, concepts related rights and duties, politics and participatory governance,
rights, duties, and development of local government in Thailand, model of administration and
management of local government organizations, problem, obstruction and solution trends of Thai
local administration.

0020122 FTUUTIYNI5 N 2(1-2-3)

Thai Bureaucratic Administration

'
v a

NSUSMITTIVNTAIUNGNS FIUHHNIALAZEIUNDINU N1TTINGIUIR N1SNTEANLOIUD

a 1%

MNNVRIMUILIIUTI¥NIT B9ANTTATE 3FIaMAY N1SwUsTUSTIamAY Wt vessy sielauay

[ a

518918U9355U1a SgUrasiannselind nsusnisuszrvukuuBiannsetind n1ssuiladesesUszvimuy
N135u3Ueyara5URIUTEVIVU

Central, regional, and local administration, centralization, decentralization, duties of
bureaucratic units, independent organizations, privatization, government officials, sovernment revenues and
expenditure, e-government, e-service, public hearing, and public information awareness.
0020123 FUiuTInA8ININeN 2(1-2-3)

Good Life Through Psychology

NSHAILIAMAINGTN RawieuewIndnenIn NMsUSumlatisliauguiuuauna N3
PIUHUTIN N13aT1UYEEAURUS NM1ITAILINTIEHI N13IANITNNEINGAVEITIN NMITARIUIAILBINIENIS
SgUINaEAYIN

Life quality development, self-development, adjustment for balance and happy
life, life-planning, human-relationship development, leadership, life-crisis management, lifelong
learning for self-development.

3) nguinerrans walulad uazuinnssy
0030106 Lﬂwﬂﬁ'amiﬁmmqmmw%ﬁm 2(1-2-3)

Agriculture for Quality of Life Development

WFINAUNITINYRT UselerluazUssnnuaensinuns N1sineasivanIngienia n1s
U'ﬁzqﬂﬁﬁiaﬂmﬂmimwm&,ﬁadﬂLa'%uqsumw MTnuRsLiieIueRsn msmwmitﬂamﬁuLﬂﬁlaumi%@ﬁﬁ]
YUTY miLLﬁfJﬁg‘Vi’lmamammmiLﬂwmﬁwu’?mmimLLasmiLLiJigiJ LLazmiLﬁmﬂamwawammﬂmimwm

Way of life and agriculture, benefits and classification of agriculture, agriculture and
climate, applying of agricultural materials to promote health, agriculture for hobby, agriculture for driving
the community economy, problem solving in agricultural products with innovation and processing,
agriculture product value added.

0030107 WALUTAEKATNSAS19ETIAUINNTTY 2(1-2-3)

Technology and Creative Innovation
Au3 Anulaingatumalulad n1sidenuazUszenaldineimuinmaIngin A3

as19assAuInnssuUNLNNzaLAUUSUNEIALLar NS AT UL

Knowledge, understanding related technology, selecting and applying to improve

the quality of life to creating suitable innovations for social context and changes.
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0030108 FUNNA TINA 2(1-2-3)

Good Health Good Life
AUINUFIUAIUAUAIN AUAALATTANIEVAIN NTRAAVNINVBIUAEYITTE

nanN1tgeayUse 90 ok utagiu eunulusia wasndndusaunnludinusedniu nslden
lunafiile nafnwl anuiiiedatuansianiio yisiazenau n1sguagun1ndn uinnssuuazinalulagns
GURRIT

Basic knowledge of health, importance and dimension of health, health care of life
stages, principles of common household medicine, modern medicine, traditional medicine and
health products used in daily life, drug abuse, sex education, knowledge related tobacco and
cigarette, mental health care, health innovation and technology.

4) NFHUAVINYINITUALNITIANTT
0040103 n1sUsznaunsadie 2(1-2-3)

Modern Entrepreneurship
wnAnkaengefNetunsiduiuszneuns nsuaimnlonmanarnmsiuliengsivlugai

fnsiagulUad Ysunnisanuinemansn1unsIansiun1suimsssna nagnsdmiulusenaunis uag
MIIANITTINAVUIALAN

Concept and theory creating entrepreneurial, searching for opportunities and dealing
with business in a change age integrate knowledge with the science of management and business
administration, strategies for entrepreneurs and small business management.

0040104 N13AAAYIYRAA 2(1-2-3)

Smart Marketing
wwIRRLaENg vl Nsudsduniinisaaatulantagiu weinssuguilaa nsudsdIunaIe

nsmvuangulIvEng N1539UnUIIREASY 11585199 51dUAT N3TRnITaIRgAlrNtoaulatiay
sanlal N1srAIALTiagINIYNY

Concept and theory of marketing competitiveness analysis, applying psychology on
consumer behavior, market segmentation, targeting, product positioning, branding, modern business
management, modern marketing management through online and offline, marketing for community

business.

aa o

0040105 deaulnelugafddia 2(1-2-3)
Thai Society in Digital Era

aa v

WWIAR ANUTINgLazANdAgvesdiRLgARiTia n1siasuwlaesdiaulnegdiay
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gARINAa N1ISUS
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6 ¥

TayatnIa1IiIuFeAdIiakaziaTev edinneaulal arudrlanasinwenisly
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walulagadvialuieasieassd nisseuiuaznisusuiilugafdvadiunssuiun1sniedeay Ay
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Concept, definition information with digital media and social networks, the change
of Thai society to a digital age society, understanding and skills in using creative digital technology,
learning and adaptation in the digital age through social processes, awareness of morals and ethics
in the use of digital technology.

0040106 sanuuumsianesludodiia 2(1-2-3)

Storytelling Design Digital in Media
s T levlugUiuunsiEa s saen I Iavia dee unaunun uaziumnaile
A ) vunanesuludendvianviannaiy

Storytelling through various forms of content storytelling, telling a story by video, voice,
dialogue and various production techniques for platforms in digital media.

0040107 LﬂﬁJﬂﬁﬁﬁﬂ‘lﬂﬂLﬁE}ﬂ’J'}NLﬂuwaLflaﬂ 2(1-2-3)
Educational Games for Citizenship
ANLAIAYIBLANNTANYILaAUTunaLios UsELnnvoununISANYI LUIN1eNIT

ponuuuINIMIAnyLileaandnvuzveanaliies n1sldde wealulad wazuianssudununisdng

Wewmwanudunadies msvaaesdafanssununsinsiieanudunadedussuoulszaiulag

Importance educational games and citizenship, types of educational games, guidelines of
educational games design to develop characteristics of citizen; using media technology, and innovation on
educational games to develop citizenship, educational games activities management for citizenship in

democratic regime.

2. BUINIVILRNL laiaenin 88 U280
2.1) nguAvIMAU 24 wienn
4011102 Handealy 3(3-0-6)

General Physics
ndnn1amsiidnduaznisuszand enaseuaquitadonts nasans veslua
guvvamans AauLazaauAes Iihuazisivan aduwsimanlwin visumand uasiandusulvsl
Physics principle and application. The topics cover mechanics, fluid,
thermodynamics, waves and sound, electricity and magnetism, electromagnetic waves, optics
and modern physics.
4011103 UjtiannsWandialy 1(0-3-1)
General Physics Laboratory
UftRnmaifnafunsianasamnaiaiadeu narmans vedlva guvnamans aau
Tl wiwan firumansuasi@ndunulml
Experiments related to measurement and errors, mechanics, waves,

electricity, magnetism, optics and modern physics.
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4021124 wasiialy 3(3-0-6)
General Chemistry
1A39a5 190 MaNLAZANTINE19 WusziAd USUNaiasduius uia 109ude vaamaiuas
aNsarany NIA - LA NANNISLENENT Jaunng ansuavaaumansilody aunaLil
Atomic structure and periodic table, chemical bonds, stoichiometry, gases,
solids, liquids and solutions, acids and bases, principles of separation, basic thermodynamics
and kinetics, chemical equilibrium.
4021125 UftRnsasivialy 1(0-3-1)
General Chemistry Laboratory
‘Viamlg‘umLLa“mmﬂaamm&ﬁuwmm‘]ummi asAdl Ugummﬁmmmmﬂuﬂ ALY
aUﬂimLLa”Lﬂiawawu%’lumﬂLmJ nseseNansazate N3knmse nguetkianasujuanis 7
denndosiuiemnsussens
Safety in chemistry laboratory, chemicals, experiment that related to using basic
chemical equipment, preparation of solutions, titrations, gas laws and experiments related to
the contents in General Chemistry
4031109 Finewialy 3(3-0-6)
General Biology
autAvesdadfidin n13dnszuvdditin suleuisinermans arsadluiedidia
\waduazILUURATY Wugmans nalnvedifauinis muvanvansvedidldin lnssairsuazmiing
YoINTAZEnT TreuazngAnTIx
Organization and characteristics of organisms, scientific methods, biological
molecules, cell and metabolism, genetics, evolution mechanisms, biodiversity, plant structure
and function, animal structure and function, ecology and behavior
4031110 Ujtian 582 3meiialy 1(0-3-1)
General Biology Laboratory
UjsAnisfuaudivesdddin msdnszuudadidin seifoviFinermans
ansiafluedelTin waduayumuedty Wugmans nalnuesiiaminis Anumainvatevesasdidin
Tnssadrauaenthfivosivuarde’ Tneineuasngingsy
The laboratory related to the following aspects; organization and
characteristics of organisms, scientific methods, biological molecules, cell and metabolism,
genetics, evolution mechanisms, biodiversity, plant structure and function, animal structure
and function, ecology and behavior
4182402 adinAansdmIUgasnsIuTiasiy 1 3(3-0-6)
Mathematic for Local Industry 1
flugrumafivada wndng fleddu a3lnada
Dowiu isvadn nisudstoua

a

dns1duLariogay AuU1zLluy

Basic algebra, matrix, functions, trigonometry, ratio and percentage, basic

probability, geometry, data interpretation
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4182403 adinAansdmIUgaaMnTIuTiashy 2 3(3-0-6)
Mathematic for Local Industry 2
dsfunau : 4182402 AdlnrnansdvsugnaIvns Ty
vioadu 1

[
v A a o

SPUVANNITLTUAY NI LAAAAANUTIUY Afinuazanusieiios aﬁgﬁuﬁ UTWuS uag
n1suseynd
Systems of linear equations, graphs, basic calculus, limits and continuity,
differentiation, integration and application
4182401 sdaluAngrmanssmiugnsmnssuesiu 3(3-0-6)
Statistics in Science for Local Industry
auvaneuazUsylovivesadn adanssaw vdndesduresninuesduiiuys
du nswanuasauazfuvesiuusduiidify Aaanung nsuaniasAiild andaoganis
UsEanuAN MINAEaUANNRgIY M5 BAsEEaLuUsUTIu D eed
Meaning and importance of statistics, descriptive statistics, basic probability,
random variables, probability distributions of important random variables, expected value,
sampling distribution, parameter estimation, hypothesis testing, elementary analysis of
variance
4183101 awdengudmiugaamnssuiasiu 3(3-0-6)
English for Local Industry
Academic English in science and technology contexts, with an emphasis on

reading for analyzing, discussing key issues, and presenting academic opinions

2.2) NGUIYIRIANIZAY 57 AVeBhl
2.2.1) UeAY 42 wqwnn
4182101 \ANBUNTININAEINNTIU 1 3(2-3-5)

Industrial Organic Chemistry 1

lauslawduvesasueu Wussinliuazlassasisvesluana nyileidy aneslewnd
autAvesluiana nsi3endeansuszneudunid autinaeiiuay autfinisnenmyesaisUszney
lelasensuou uelsundnlalasaiuou ansuszneuduviadnil wyjilsituiiasie q uoanesed Sies
anenlyd walandunsd woadlan Alvu nsar1suBN@an ol tolud n1susvendldansdunsdly
gnamnTsy uazUfoRn1sfiaenndesiuiilon

Hybridization of carbon, chemical bonding, molecular structure, functional
groups, stereochemistry, molecular properties, organic nomenclature, chemical and physical
properties of hydrocarbons, aromatic hydrocarbons, organic compounds with functional
groups, namely alcohols, ethers, epoxides, halides, aldehydes, ketones, carboxylic acids,
amines and amides. Application of organic substances in industry and the laboratory
experiments related to the lecture topics
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4182103 \ANTLATIEINIQAFINNTIY 3(2-3-5)
Industrial Analytical Chemistry
USunaansduiusuagismseuansiail N19AT18BaUTIN LA TR adRly
wiliesziuasnisulana wedansinseiiall wy mﬂ‘mmeéf’wsmumam%ﬁ’m@q&mu
#1499 wadlansiasizilagiimin millﬁzqﬂﬁmﬁ%Lﬂiwﬁmﬂqma’mmsm LLawﬁﬁ'amiﬁ
denmdaaiuiiiom
Stoichiometry and chemical preparation method, quantitative and qualitative
analysis, statistics in analytical chemistry and interpretation, General analytical techniques
such as titration with various endpoint determinations, gravimetric analysis techniques,
application of analytical chemistry in industry and the laboratory experiments related to the
lecture topics.
4182104 \wilatiunIgniuniignavingsy 3(2-3-5)
Industrial Inorganic Chemistry
A0UZVRINAIULTDZAULaAYdnwallnon AUFLTUSYDILATIATIY WA
wasWusziall a1susenaulaeasiiuty nguasadnaian wqw{]aaiuwawﬂmaﬂa
N ufaRNUATan miﬂiuaﬂmLﬂuauumzﬂuamammm LLangUGlmiVIﬁaﬂﬂamﬂUL‘L!’e)‘m
State of atomic energy and term symbol, the relationship of structure energy
and chemical bonds, coordination compound, crystal Field Theory, molecular orbital theory,
licand field theory, applications of inorganic chemistry in chemical industry and
the laboratory experiments related to the lecture topics
4182105 WA BINENdNAlianamns Iy 3(2-3-5)
Industrial Physical Chemistry
nszUIUNsAB LM ﬂgm\‘iqmuwamaW% d1vazany Walazaunaing
daunamand msUszandefideiandlugnamnisy uasfiRnisfiaenndosiuidomn
Energy transformation process, laws of thermodynamics, solution, phase and
phase equilibrium, chemical kinetics, physical chemistry applications of chemical industry and
the laboratory experiments related to the lecture topics
4182201 VHNQAFINNTTY 3(3-0-6)
Industrial material
Tnssad1eenen Wusysenineneu lassadrsvesosudeiifundn avuld
auysalvevenls antAdenavesdan ununwa lansuazlangdanoy Janwslind nediues
Taauay audivesiaguaznisuseend Tananavingsy nsdenlduaznisuszndluaugnavinssy
NaTEn
Atomic structure and interatomic bonding, structure of crystalline solids,
imperfections in solids, mechanical properties of materials, phase diagrams, metals and alloys,
ceramic materials, polymers, composite materials, properties of materials and application,

industrial materials, selection and application in materials industry.
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4182301 WUFANANSUDIQAUNIE 3(3-0-6)
Microbial Genetics
TAs9aiauay9958invesqdundd Tinevhluresqdunid Tassadrsuazvihi
YosensiugnIT MIfraesuaznsuanasuasiugnsslugdunidinlusuaslonuazyuaslen
N13hand0aNvesdY takn N1snensiawazn1swUasia n1seuAuuwantesnvegulugdunsdyila
Tusurslonuazguaslon szuuifusnssuvasuuaiie lafa lulaswanauuazdon nisfuutmis
WUGNTTY WUTIAINTIU waensUsEenAldiugIFINTsy
Structure and life cycle of microorganisms, general biology of
microorganisms, structure and function of genetic material, replication and exchange of
genetic material in prokaryotic and eukaryotic microorganisms. gene expression such as
transcription and translation, gene expression control in prokaryotic and eukaryotic
microorganisms, bacterial virus micro plasma and fungi genetic system, genetic variation,
genetic engineering and application of genetic engineering
4182302 qaunIdenannssa 3(2-3-5)
Industrial Microbiology
dunIdnfianudrfymisgramnssy ndnnsfadenuagniniuinewiane
fuggaun3d n1aimnsidesqdun3s wansusllugnainnssuildqdunis msfnwiuenaniuiily
15997UQRAMNTTH
Microorganisms involved in industrial products, principle of selection and
preservation of isolated strains, microbial cultivation, industrial productions by using
microorganisms and field work study in factory
4182501 FANNQATINNTTH 3(3-0-6)
Industrial Biochemistry
Uszian lassadns niriivesarsdaluiana teules] Fandeaumians
nsdATIZINITININTDRdUe 915idueLasTURY NMIAIUANNIIHARNIBBNUDIEY HUTIMNTIH
weluladfiAeadesiualuana nsusegndlidauaillugnaimnssy uagsfiRnisiaonndosty
o
Type structure function of biomolecules, enzymes, bioenergetics, DNA
biosynthesis, RNA and protein regulation of gene expression, genetic engineering technology
related to biomolecules, Industrial applications of biochemistry and the laboratory
experiments related to the lecture topics
4183201 ulumaluladidesdy 3(3-0-6)
Introduction to Nanotechnology
uAndesduisafuinermansuazmaluladsesuulu madansnionta
wluuazlassaieunnly welanisanainssiiaguiluiazlasaieuily audivesianuilulag
lasaasnaunly MsUssgnauilumalulag
Basic concept of nanoscale science and technology, preparation technique
of nanomaterials and nanostructure, characterization technique of nanomaterials and
nanostructure, properties of nanomaterials and nanostructures, applications of

nanotechnology
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4183305 WasULEInduaznsUsEEna Y 3(3-0-6)
Solar Energy and Applications
arudilosuiefundsnuuamfing nsusfidonaseiing dneninuemdsnuuasorfingly
Usewndlny syuuanuSoundsnuaefinguarnisidenu nmsuvamdsnuuasetadidulvidin ans
ponuuuszuUllihsaduatefindidesiunasnsussandld
Introduction to solar energy, solar radiation, solar energy potential in Thailand, solar thermal
systems and their applications, conversion of solar energy to electricity, Design of basic solar
cell system and applications
4183202 wmaluladfanmwnsanavinssutisdy 3(3-0-6)
Local Industrial Biotechnology
omdatinmanndunaniemiatinm ufadinmvielulowfanindana de
Fanmanarsdunid msmdaveriindesegaunid waluladtnwlugaamnsmesviesdu
nsdanisuaznistinveadegaamnssuainlssnugaamnssalusieaiu waluladnsivesds
Wl AnAafusiyad iy waluladfnmiisuasmamzdsdedefvvesiivfinuluriesiu
waluladioulesiuag s luldusylovdouluilugnamnssuriosiu nelulaBnsusinuaznis
wanfaeiminlugmamnssuviesdu
Biofuels from biomass, biogas or biogas from biomass, bio-based fertilizers,
removal of rotten waste by microorganisms, biotechnology in the local food industry,
management and treatment of local industrial waste, waste-to-use technology to create
value-added products, plant biotechnology and local plant tissue culture, enzyme
technology and enzyme applications in local industry, fermentation technology and local
industrial fermentation products
4183203 AANUUABANBLATIZUUNTITAINNITUINTTIUAAHIUNTTY 3(3-0-6)
Safety and Standard Industrial Management System
ANUandy N1dnn1saIuAIulanadslun1svi19IU A1TATIVEBUANN
Uaonafy nsUszifiuanuides wazuuufoalunistesiugdimg unssiusruunsdanislsany
AAAIMNITTUUTLLANAN 9 TTUUAMAINEAING ISO GMP HACCP Wagn159nri1seuuAMAInN
Vel UANIIuLnSgIY
Safety, safety management in workplaces, safety inspection, risk assessment
and guidelines to prevent accidents, Standard of industrial management systems,
international quality standards ISO, GMP, HACCP and laboratory quality management system.
4183301 TssnunaunEns ey 3(2-3-5)
Project in Local Product Development
N ATenTInemansiunsamLRER sy YiaueNaNULAY
LWHUTIENU
Scientific research focuses on local product development. Presenting results

and writing reports.
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4184101 Sununinermansdmiugnamnssuiesiu 1(0-3-1)
Seminar in Science for Local Industrial
ABNITAUATILBNAITNININGIANAATHAZUITEINY ¢ 9INTA1TNTOAITIIVINT
thnansduai diaue edusenanudsudsiutasiu Tnonisieseiuasduasgiudaagy
Usziiiu nslddenisiiaue auimsneusmany
How to research scientific papers and new research from journals or
textbooks, presentation, discussion and mutual exchanges by analysis and synthesis and
summary issue, media presentation including answering the questions.
4184102 Tassnsideinenmanidmiuanavnssutiosdy 2(1-5-3)
Research Project in Science for Local Industry
1135705 AUAT ALTUNITITE NMSTEUIIBIU Wa U LEUONAUITY
Working on a research project, writing of research report and presentation
of research finding.

2.2.2) @anisey liagndn 15  wdhegna

4182102 \ANBUNTIN9AEINNTTY 2 3(2-3-5)
Industrial Organic Chemistry 2

=

Anwlassasne audi alevesuisen  mawseuufisen nalnnisiieujiseives
ansUsznoudun3s URATennaiiy Uiisensunuil U§tennisiidn usemeslundn uasuiisen
Yodlavgduvsd NMIFNATIENENTIUYSIRE1NE NTFUATIERNTBUNIEN RN TY

Studies of structure properties, type of reaction, preparation of reaction reaction
mechanism of organic compounds, addition reaction, substitution reaction, elimination reaction,
pericyclic reaction, oreanometallic compound reaction simple methodology for organic synthesis
Industrial organic synthesis.
4182107 L%ENF%]LQW’]WI'NQGIH’Mﬂ’i’iSJLﬂﬁ 3(3-0-6)

Selected Topics in Industrial Chemistry

7 1
v A

fdeiuraula vieiduiFedmifiAvidosmeiugnamnssuail Heillvegly
AAYNLIVBIAIYIN

Interesting topics or novel topics in chemical industry or related subjects,
dependent on the department permission.
4182108 nsAuanluaiignannssy 3(3-0-6)

Calculations in Industrial Chemistry

ﬁugmmiﬁﬂmmmﬂLﬂ:ﬁ%mﬂiim nsulamie uie lowazveanan AuTuuay
Audud audAinisnenmuaznaaiveweduarvasat Usinuasdunusuesaisuay N1398
uraa1siieatosnazliifeadesfuujasonad nsuAdymaunauiaans Wy ARETREEE
msteuivuseu wagmstoudu migandsmuiifedesuarliifsdeaiuuiazen

Basic engineering calculation, unit conversion, gas, vapor and liquid, humidity
and saturation, solubility, physical and chemical properties of liquid and solid, relation in

stoichiometry and mixture, material balance involving with/without chemical reaction, solving
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material balance problem equation purge, recycle and bypass, energy balance involving
with/without chemical reaction.
4182109 awnlnsalnUuaznisigaiiondnualvasasusenaudunsd 3(3-0-6)
Spectroscopy and Identification of Organic Compounds
ndnnisvesiaiesilonaininalnduaznisdszgndld nnswilassa¥ieves
ansusznoudunsdlaeisaiunlnsalnl dunsiisn dansilalowan 3d0a daedssuuniufnislouuud
waztwaaUnlnalnd
Principles of spectrometer and application, structure determination
of organic compounds using spectroscopic methods, Infrared, ultraviolet visible, nuclear
magnetic resonance and mass spectroscopy.
4182110 QAN TUATNANAUINTTTUYIR 3(2-3-5)
Natural Product Industry
’j’mqﬁuamﬁ%aw‘ﬂwa miaﬁ’mLLasmiLLEJﬂmimamﬁmeﬁﬁiimmﬁmnagul‘lfﬁ
QvSMandvinewesasnan fusisssund nssuaunnaIsuRanfasianayulnnisgaainn sy
miﬁwuwﬁmﬁm%mﬂaiguIWiLLazmiwmauqm'évmmé’ﬁwmﬁaﬂﬁu

Plant raw materials, extraction and separation of natural products from herbal
medicinal plant, pharmacological effects of natural products, manufacturing process to prepare
herbal products, development of products and preliminary pharmacological activity test.
4182111 n1stsaUfnzenluanannssy 3(3-0-6)

Industrial Catalysis

fLsaUfATen nassUfisen magaduuarlelemoueaanisgady Aufadaiss
UARTomarnszUIunsssUfAsevuiiui nalnn1sifauiiser anutedlvesiaisalfjasen nns
deniAnnan fusivesiiseufiten madenanimuazninindvunldlnivesiasalfazen s
Uszgynaldiuseufisenidsiuslugnaivnssy

Catalyst, fundamental of catalysis, adsorption and adsorption isotherm,
catalyst surface and surface catalysis, catalytic mechanism, activity and selectivity of catalyst,
catalyst deactivation and regeneration, application of heterogeneous catalyst in industry.
4182106 nMsAaszimaaiidaeiasiodmiugnsmnssuiadl 3(2-3-5)

Instrumental Analysis in Chemistry for Chemical Industry
nannsuazmadanTinsgidmeiadesdeliaseviniaad 1dun nsinaeside
danslilotan - 3d0a awnlvalnd Surstusatazuuanlnalnd szneudnuausendunas
oznouindfiatuanlnalnd mslinszsidoiniesdlonislasinlnnsil milnnegishemainvges
LFALTUA NITIATISRAIETIALDNDG NITIATIZTIAMUTOULAZUIA NITIATIZIIIELNATANAIALNT
wilerhgmu wasUfoRnsiiaenadestuiton

Principles and analysis techniques of analytical instruments in chemical
laboratory such as UV-Visible spectroscopy, IR and Raman spectroscopy, atomic absorption and
atomic emission spectroscopy, fluorescence spectroscopy, X- ray spectroscopy, thermal
analysis, mass spectrometry and Inductively coupled plasma (ICP) spectroscopy, and the

laboratory experiments related to the lecture topics.
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4183204 Inenransiazmaluladannusvaauds 3(3-0-6)
Solid State Science and Technology
waAaiugiuvedlastadiendn Taswdn msideauuvesadulaendn Tassasn
LaUNSIu Tueu @159 @1582189870 Wwsdin lave audAinisudinanvosveauds
UsngnsaimesTudidnnin Handvesiiuia

Basic ideas of crystal structures, lattices, diffraction of waves by crystals, band
structure, phonon, semiconductors, superconductors, ceramics, metals, magnetic properties of

solids, thermoelectric effects, surface physics.

4183205 waluladgeyeyine 3(2-3-5)
Vacuum Technology
wqwg%aumauma ﬁ’i’ﬁiJ“U’lGlLLa”WE]mﬂ‘iﬁu“UE]\‘iLLﬂa nslnaveuia U’ﬁ’lﬂﬁﬂ’]imﬂ’lu
NUATNLAZLANVDILAATIAIUAURN ﬂmammﬂmﬁ LNIFEYYINTIA NITATNAYYINIA N1TATIANTOUT
wazNISTAn ﬂ’]i@’e)ﬂLLUU?SUU@QJ@’]MNU@QWU nsuszynaldlugnaingsy wazUfRnsiaenndes
fuidem

Kinetic theory of gas, nature and behavior of gas, flow of gas, physical and
chemical phenomena of gas at low pressure, vacuum pump, vacuum gauge, production of
vacuum, leak detection and seal, basic vacuum system design, industrial application and the

laboratory experiments related to the lecture topics.

4183206 n1siaaaulugyIniAlany 3(2-3-5)
Introduction to Vacuum Deposition
a 4 v & d aa A& = 1 a
wIARLAEINUTWATaULaEISIAGaY N1stadeuluayyInAnlswmaila PVD uas
CVD MImdnuazlanizrasdunioy n1sussendnenanssukasufiansnaenndasiuiiom
Concepts of coating layer and coating method, vacuum deposition by PVD and
CVD techniques, coating layer characterization techniques, industrial application and the

laboratory experiments related to the lecture topics.

4183207 nsndauianuslugaIniadaeIsnIsnsiand 3(3-0-6)

Thin Film Coating in Vacuum by Physics Vapor

Deposition

LLmﬁmLﬁmﬁum'ﬁmﬁauﬂéumﬂuqmwﬂ']ﬁ SEUURYYINIA NTTLAYAITOEY
ANOU NIFTLMBAITIIEAIDENATOU NITILUNUMIBURALAILDST N135ZmEMIBaluana AISNAN
91357 alames

Thin film deposition in vacuum by PVD concepts, vacuum system, thermal
evaporation, electron beam evaporation, laser ablation, molecular beam epitaxy, catholic arc,

sputtering.
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4183208 AnwzIANIZURINaNU1Y 3(3-0-6)
Thin Film Characterization
wuaRaLAEafUn M dnBazlanIzveslduune n1siieauudediend

N&9I9aNIIAUBIANATIULUUABINTIA NABITANTIAUBLANATOULUUADINIY NABIFaNTIAUBIANATOY

wuUTuLUARsdeINT A NABIANTIAULTIDENBY mﬂﬁﬂm'imﬁﬂwmzLawwsuaﬂﬁumuwugw]
Concepts of thin film characterization technique, X-ray diffraction, scanning

electron microscopy, transmission electron microscopy, scanning tunneling microscopy, atomic
force microscopy, and other thin film characterization techniques.

4182502 wugAansluanawazmalulagyaniwyadan 3(3-0-6)
Yeast Molecular Genetics and Biotechnology

uninAgafuiugaansvesdud Flunvesdad n1sduundadlagiznig
oyusmans Wusmanivesdaduuuduiu minuauuaznisadumaidlnd fpfnsmaudased oy

Wugrmansvesgan n1suszendeniugamanslumalulagdininvesgan

Introduction to genetics of yeast, yeast genomes, identification by molecular
genetics method, classical yeast genetics, mating type control and switching, cell division, yeast
molecular genetics, application of molecular genetics in yeast biotechnology.

4182503 WAANUgAERSEUNSIE U UNTIX 3(2-3-5)
Microbial Genetics Techniques for Industry

wiatiaiugmansgauvsddmiugaamnssy liun nsainfduelazasduwegauvse
nfoeagravngsy MafaLaeTu§auYEe maaidlaaumuauHauInilenTIavNgAWESITwne
nMsnvaavndusdlngandegsgeavngsy Mslidimsaumedmsugaumsg

Industrial microbial genetics techniques include extraction of microbial DNA and

RNA from industrial samples, development of microbial strains, formation of positive control clones

to detect target microorganisms, detection of target microorganisms from industrial samples, use of

bioinformatics for microorganisms.

4182504 a¥21Inendmiun1senng 3(2-3-5)
Microbiology for Food
21MIAUFAUNTY NTOUBUDINITHALNISEHEVRIDIMIT NITUTBLUNIINENDINT

p1nsuazleulesifiinanqdunid anuduitusseninsemsiunsinlsnguifiuiams waznis

AIUAN

Food and microorganisms, food preservation and food waste, food
production processes, food and enzymes produced by microorganisms, relationship between
food and disease occurrence, food sanitation and control.

4182505 lalasimadiadmsunisuszandldlugaaiinssy 3(3-0-6)
Microtechniques for Industrial Applications

wannsTesmAlanIeSsLLEeanis 7 F1MSUNADIRANTIAULUUSITUALALNA DY
qanssAuBlanasou nsufiRmaiang o luiesujuinislulasinaie

Principles of various tissue preparation techniques for conventional microscopes and

electron microscopy, Performing various techniques in micro technique laboratories.
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4182506 walulagnegaunsd 3(3-2-5)
Microbial Technology
wieluladynagauvsiuszgndlivselovinmeiugramnssy manuas dunnden
welulafoms uaznanisunmd addeifidngamlunsthuauiiedunalulagmedunid
ATeUsEgndnazIne msiiuaielutlagtu nstitalaedas qaunidmiuusslovinisiiy
9RaMNIsN NMInaneulydanaumnse
Microbial technology applied for industrial, agricultural, environmental, food
technology and medical, research that has the potential to be developed for microbial
technology, applied research and current cutting-edge science, biological therapy, microbes that
are useful in industry, production of enzymes from microorganisms.
4183302 wialulagdanwanusiewaznisldUslevi 3(3-0-6)
Algae Biotechnology and Applications
naUszgndldamselunsssifiuuasuiuupamnin Usslevivesamineuas
wAnfet nsudndemasiinmanaming masdedefnmanamas mslamheiduemedad
mﬂ%’mmﬁUiuqmamﬂiimﬂ%aﬂﬁﬂmﬂ AFINNTINY AL DAAINNTTU
Application of algae to assess and improve water quality, application of algae
to improve water quality, benefits of seaweed and products, biofuel production from algae,
bio-fertilizer production from algae, the use of algae as animal feed, the use of algae in the
cosmetic industry, pharmaceutical and other industries
4183303 wmaluladTanwiiendndnaiviosdy 3(3-0-6)
Biotechnology for Local Products
nsdmalulagnisvdnunldlunszuiunisaueuemsiazulsiuenms wandae
p1nIviin HAnduslAeshuLeanesed nansaiayulnsfitgimeen sanfusitanmainsanaoe
Ielugnamnssumiemainens nandusiniduinsdedauindon nanfusigidagviestugenavnisy
yuIngen NMIwARgAUNIEVieadu nsndndevindinmviegdunidu nananansatndanimile
Hosfurdadnsfionaunuasiail mandaimiindanmanualilurfesdiunuggna
Using fermentation technology in food preservation and food processing,
fermented food products, alcohol products, medicinal products, biological products from
industrial or agricultural by-products, environmentally friendly products, local wisdom products
to small industries, local microbial production, production of bio-compost or dry
microorganisms, production of biological extracts to prevent pesticides to replace chemicals,
the production of bio-fermented juices from local seasonal fruits.
4183304 WHIUNALNY 3(3-0-6)
Renewable Energy
silpraandenu ndundomaleada ndsuiueded ndnusaefing
wF1e1u1 wEuan ndvuaueuldian ndvuainadu ndvuaindidudias
WANIUTIIE
Types of energy, fossil fuels, nuclear energy, solar energy, hydro energy, wind

energy, seothermal energy, wave energy, tidal energy, biomass energy.
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4183306 WALAEN IO UMIA BN W IULENDNg DR AENUNTTUTI Y 3(3-0-6)

Solar Drying Technology for Local Industry

N1TOULIAIENFNIULENDITNE N15E18MANTOUTDIAY NUFIUATUNITOUWNS
LATOIDULINGIIUTIFDNE N1snaasslusuauwiinIsndnusdoriing nsussidiungunin
HANAMIIWAS NTAATILTAATEFANENS NIAANYIAITUATIBULTING U FoAindNiin5ld
NUITIN AT

Solar drying, introduction to heat transfer, basic of drying, solar dryer,
experiment in drying with solar energy, quality assessment of dry products, economic analysis,
case studies of solar dryers in commercial.
4183307 InAuazdiannsetindiliosdu 3(3-0-6)

Electric and Basic Electronics

all a a s 49‘; v £ v o J o a
nauluiuazdidnnsatindilosdu Ausuniu d1un audu wrasnialnily
v A ) a & A o & v v v v & o N °
nstdiasesiiodalnduasdiannselindiliosdu drn1uniu AANUUTEY AILUUBIUN lalan
a s o ¢ a & a & o & % «:4' 3

niugawmes Janaunsalliiuazdidnnsednd nsviraudesduvenniasldlniivuinién
nstan3 MsUszneuNasslannsetindetsiny

Basic theories of electric and electronics, resistors, conductors, insulators,
electrical sources, basic usage of electrical and electronics measuring equipment, resistors,
capacitors, inductors, diodes, transistors, electric and electronics devices, basic mechanism of

small electrical appliances, soldering, simple electronics circuits connections.

2.3) A EnUsTaUNISIAVITNUS 0NN RN lddesndn 7 wdawia
4183801 AsseuEnUszauNISaiN YW aNARNYN 2(90)
Preparation for Professional Internship and

Cooperative study

nsdalidAanssuiiewiounnunsonvesfiieu neuseniinUszaunisalivndn
n3oaniafnul naswaurldiaaiud fnuzlunislégunaaifiugiuuasiadesile
lwioaluinis wnsgruresluiinis Lanef wasuywdduiug Anusuiavey ausausudilu
A0UNNTNTRFURUUANY

Activities to prepare students before professional internship or cooperative
education. developing knowledge and skill in the use of basic equipment and laboratory
instruments, laboratory safety standards. attitudes and interpersonal skills, the responsibility to

adapt in a situation.
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4184801 nsRNUsZaUNSAIITITN 5(450)

Professional Internship

TIAUNDU : 4183801 NISLATENAITUNTONRN

Uszaun1salivnuazavnadne wastinfnuniinaauds

ulumufinazuazanuiviiinue

HnufuRnuasdluanulszneumsnaenau 53amRe visesuta M
fidetostuanuirwesindnwesalusyuy Wusseznaliddesnin 450 Falus vildn@nw 65y
Usraumsalassannmsyitauneudsanisin

Preparation for professional internship and cooperative education, and
students have characteristic as required by each faculty and study program. Real internship at
private company, state enterprise or government organizations relating to the study program at

least 450 hours resulting in the real experience before graduation.

4184802 dunafnen 6(540)
Cooperative Education
10eRUNDY : 4183801 NMItA3BUANUNIOLRNUTZAUNIT0!
Fvdnuazania dnw waztdndnwillguanifidulunud
ANZWAZAIVIVINVUA
UitRnuluanmseneumaadiouniladuminaniluaonuusgneunislusumiaiing
fuanuinuazingauiuanuiruansausseznanlivesnit 16 dami UjuRnumuszileu
MIUIMsuYARavesanLUsznauNslusEnis R fnthiisuiave uliusulay Suiiave UL
I¢3uneumnenanulszneunsedafiunaunsn dfimaduSontnauiinuaunsufoRn
nsAamuLazn1sUszliunanueguiuszuy saenszeznaujifnuresindnw viliAan s
supsasiivszaunsalannnsujiiauluaaudssnounsneudiianisiine
Work on the establishment of the virtual employees of the establishment. In
positions that correspond to the subject and the knowledge ability with a minimum of 16 weeks.
Behave according to administrative regulations of the establishment during operation. To have a
certain responsibility job and the responsibility at assigsned by establishment fully capabilities. To
have supervisors or operation control staff. Systematic monitoring and evaluation of student’s
performance throughout the operation period. Contributes to the development of themselves and

to gain experience of working in an establishment prior to their graduation.

3. UNINIVNANES Laitfaundn 6 wienn
Fonnseinfiliaaeuluuminerdenesguszuns lnelisdeusumeiniiaeSou
wud? wagdadliifuneiniitmueliGoulaglddunineinmlunasinisduimdnansvesanini
FaindAnwannsndendouldmumuaiauazanuala




